Major Outstanding Issues: Major technical issues outstanding for CANDU reactors are largely identical to those described above for U.S. LWRs.
The institutional questions are also similar to those relating to U.S. LWRs, except for the questions of Canadian agreement to this option, including the specific international arrangements for shipping weapons plutonium to Canada. The different Canadian regulatory environment requires further examination.
SUBSTITUTION FOR CIVILIAN PLUTONIUM IN EUROPE AND JAPAN
Under established civilian plutonium fuel programs, commercial reactors in Europe and Japan are scheduled to process more than 100 tons of civilian plutonium over the next decade. Plutonium storage and transport arrangements, fuel fabrication capabilities, and reactors licensed to handle plutonium for this task already exist or are planned.23 One possibility for long-term disposition of excess weapons plutonium, therefore, is to substitute this weapons material for civilian plutonium. Pits would be processed to plutonium oxide in their country of origin, and the resulting oxide shipped to Europe or Japan for fabrication and use.24 That initial processing and shipment step would be the only aspect of plutonium handling beyond that already planned—with the important caveat that all these facilities would now be using weapons-grade, rather than reactor-grade, plutonium. From the point of view of civilian nuclear energy production, the weapons plutonium would be less radioactive (and therefore easier to fabricate) and have slightly higher energy content than the reactor-grade material it would replace, but would change the physics of the reactor somewhat, possibly requiring some modest adjustments.
What would happen to the displaced civilian plutonium? Three main possibilities exist: one is to expand MOX operations in these countries, involving more reactors and fabrication facilities than those currently planned, so as to process both the civilian and the excess weapons plutonium. The advantages of this approach over using the plutonium in the country from whose weapons it came do not appear compelling, since similar fabrication facilities and reactors would have to be licensed and built.
Another possibility is to continue reprocessing and MOX use as planned, and to store the separated reactor-grade plutonium displaced by the weapons plutonium. The net result would be to convert an excess stock of separated
23 As of 1993, eight LWRs in France, seven in Germany, and two in Switzerland were using MOX fuel, and more were licensed to do so. Belgium and Japan plan to begin loading MOX fuel in commercial reactors later in the decade.
24 Alternatively, rather than making use of both the reactors and the MOX fabrication capabilities existing or planned in Europe and Japan, one might make use of only the MOX fabrication capabilities, shipping the resulting fuel back to the country of origin. In that case, however, another round of international shipments of plutonium would be required; and since these existing and planned MOX fabrication facilities will have a hard time handling all the projected civilian plutonium, adding weaponsctors would be required to accomplish the same task. Since there are only seven operational VVER-1000s in Russia, either completion of additional reactors or use of some on the Hanford reservation, and like WNP-1, could be modified to handle a full core of MOX fuel. This would require shutting down an operating reactor for modification, with the accompanying cost of lost revenue, and the utility that owns the reactor would have to be persuaded to allow its use for this purpose. This option, however, would have the significant advantage of providing two reactors and a fuel-fabrication facility on a single nuclear-weapons complex site. The time and cost for modifying and licensing WNP-2 might turn out to be lessummary of the
